SUMMARY Patients with infarctions in the territory of the right middle cerebral artery (RMCA) sometimes present with an agitated confusional state. We reviewed clinical data on 46 patients with RMCA infarcts and compared neurologic findings in patients with and without agitated confusion. Neither of the two patients presenting with agitated confusion showed obvious localizing neurologic signs; subtle motor, visual field and sensory deficits referable to the infarcted regions were present, but difficult to elicit because of the mental state. In contrast, all but one of the patients without agitated confusion had prominent motor and sensory signs. Infarction of the RMCA territory may cause agitated confusion in patients without prominent localizing signs; the initial neurologic findings may suggest a metabolic encephalopathy. However, the possibility of a cerebrovascular cause should not be dismissed in confused and agitated patients who have no definite lateralizing signs.
Stroke Oct 15, No 5, 1984 PATIENTS WITH INFARCTIONS in the territory of the right middle cerebral artery (RMCA) may present with an agitated confusional state and a paucity of lateralized deficits. 1 We have encountered two such patients in three years. A detailed description of this syndrome has been published only once, 1 and we were unable to find any information concerning the frequency of this presentation among patients with RMCA infarctions. We therefore undertook this study to ascertain how common this presentation was, and to determine whether there were any clinical features distinguishing those patients presenting with agitated confusion from other patients with RMCA territory infarctions.
Methods
We reviewed the records of patients with RMCA strokes who were seen by the Neurology Services of San Francisco General and University of California, Moffitt Hospitals, between July 1, 1979 and June 30, 1982. Patients with coma, metabolic derangement, septicemia, preexisting dementia, or other conditions capable of causing an abormal mental state were ex-eluded from consideration, as were those with frank intracerebral hemorrhage on computed tomographic (CT) scan, and those whose CT scan and examination indicated lacunar infarction. 2 During the period of the study, a CT scan was a standard part of the investigation of all patients with unexplained confusion.
Forty-six patients fulfilled these criteria. Orientation and level of consciousness were recorded in all cases. An agitated confusional state was defined by the presence of disorientation, distractibility, agitation, impaired cognition and perceptual errors (illusions, delusions or hallucinations). CT scans confirmed the presence of cerebral cortical infarction in 35 patients. Of the remaining 11 patients, four had only deep cerebral infarctions on CT scan and seven showed no lesion on CT scan (in six of these seven, CT scans were done within 24 hours of onset of neurologic symptoms). All 11, however, had sensory deficits suggesting parietal cortical infarction, such as agraphesthesia, astereognosis, extinction to double simultaneous stimulation, impaired sensory localization, unilateral neglect, and anosagnosia. They were therefore included in the study. Two patients with infarctions in the right internal carotid artery (RICA) distribution were grouped with RMCA stroke patients.
Results
The two patients who presented with an agitated confusional state are described briefly. Both were seen personally by at least one of the authors. Both had subtle lateralized neurological deficits. In patient 1, these were not noted until the agitation had resolved, permitting more detailed examination. In patient 2, the findings were difficult to elicit because of her lack of cooperation.
Patient 1
A 71 year old right-handed woman was admitted for confusion. She was alert, agitated and disorientated in all spheres, with auditory and visual hallucinations. She spoke rapidly, with confabulation, and continuously picked at the bedsheets and examiners' clothes. There was no history of alcoholism or drug abuse. There was no obvious motor, sensory or visual field deficit. Electrolytes, serum osmolality, arterial blood gasses, glucose, sedimentation rate, thyroid function tests, syphilis serology, creatinine, and cerebrospinal fluid (CSF) were all normal. Twenty-four hours later she was calm. Repeat examination showed a left homonymous hemianopia, very mild left hemiparesis, inability to localize sensory stimuli on the left and astereognosis on the left hand. Cranial CT scan was normal but angiogram revealed delayed filling of the right parietal and temporal branches of the RMCA with early venous drainage in that area ( fig. 1 ) consistent with RMCA branch occlusion. At discharge 10 days later she was fully oriented with stable motor, visual and sensory deficits.
Patient 2
This 68 year old accountant had been admitted to another hospital several days earlier with confusion and transient left hemiparesis. CT scan, "Tc brain scan and electroencephalogram (EEG) had suggested a right parietal abnormality, and she was transferred to U.C. She had had a mastectomy in 1944 for carcinoma, and took an unspecified medication for hypertension. She had never abused alcohol. On examination three days after transfer, she was agitated, easily distracted, uncooperative, and oriented only to person. Speech was fluent but with perseveration and inappro- priate, flippant content. Insight was poor. She seemed unable to produce a coherent sequence of thoughts or actions; she neglected the left half of figures when asked to copy them. She did not attend to the left half of visual space, and reached inaccurately with her left arm. Left hand movements were clumsy. The left plantar was extensor. She stood stiffly with a tendency to retropulse. Laboratory investigations were normal, including CSF. Cranial CT scan showed a contrast enhancing lesion in the posterior parietal region, consistent with an infarct (fig. 2) . She was unchanged when transferred to a chronic care facility 10 days later.
Neurological findings in the 44 patients without agitated confusion are summarized in tables 1-3. Over two-thirds were alert and oriented in all spheres; the remainder, who tended to have large infarctions, were lethargic, inattentive and disoriented to time, and in many instances, to place. They were not agitated and did not experience illusions, delusions or hallucinations. One left-handed patient was aphasic. As tables 2 and 3 indicate, all but one of these patients had sensory and/or visual field abnormalities plus hemiparesis. Seventy-three percent had a hemiplegia or a moderate to severe hemiparesis; only one non-confused patient had no hemiparesis. Stated differently, of the 32 patients with moderate to severe hemiparesis or hemiplegia, none presented with agitated confusion; of the 14 with mild hemiparesis or no hemiparesis, two presented with agitated confusion.
Discussion Among 46 patients with cortical infarctions in the distribution of the RMCA, we encountered two (approximately 4%) who presented with an agitated confusional state and a paucity of lateralizing motor, sensory or visual field deficits. Because the mental state made detection of subtle neurological deficits difficult or impossible, the referring physicians had attributed the behavioral abnormalities to alcohol withdrawal, despite the absence of autonomic hyperactivity. In contrast, the 44 patients with RMCA territory strokes who did not present with agitated confusion had obvi- ous lateralizing signs. All, but one, had hemiparesis, which was at least moderately severe in approximately three-fourths. Our two patients resemble the three patients described by Mesulam et al, 1 in that they had RMCA territory infarcts, agitated confusion and minimal elementary signs. In our patient 1, the agitation was transient, as in all three of their patients (our second patient was not available for follow-up examination). Both of our patients had radiologic documentation of right parietal infarction as did two of theirs. Mesulam et al suggested that because the right inferior parietal lobule was a convergence site for the integration of sensory information, lesions in this region would cause agitated confusion by impairing a patient's ability to selectively direct attention and ignore irrelevant stimuli. Like Mesulam et al's patients, our second patient had a retropulsive gait. This raised the question of additional frontal lesions, but none were seen on CT scans done using the latest generation machines, or on angiography.
The agitated confusion seen in patients with RMCA infarctions seems neither as severe nor as persistent as the agitated delirium described in patients with occipito-temporal infarction.
3 " 6 Levine and Finklestein 7 have described a delayed psychosis, possibly related to seizures, occurring months to years after a right hemisphere lesion. However, none of their eight patients appears to have presented with agitated confusion. The relationship, if any, between this delayed psychosis and the agitated confusion seen in patients with acute right hemisphere lesions remains to be clarified. We conclude that in patients with infarctions in the RMCA territory agitated confusion is more common in those with mild hemiparesis than in those with more severe hemiparesis or hemiplegia. Why agitated confusion should occur only in those patients with mild motor manifestations of right hemisphere ischemia is not certain. The clinical implications, however, are clear: cerebrovascular disease should not be dismissed as a diagnostic consideration in patients with agitated confusional states, who lack definite lateralizing signs.
